IPD-196, a novel phosphatidylinositol 3-kinase inhibitor with potent anticancer activity against hepatocellular carcinoma.
As the activation of phosphatidylinositol 3-kinase (PI3K) is associated with a wide variety of human malignancies, it is emerging as an attractive target for cancer treatment. In this study we synthesized a novel PI3Kα inhibitor, IPD-196 [ethyl 6-(5-(2,4-difluorophenylsulfonamido)pyridin-3-yl)imidazo[1,2-a]pyridine-3-carboxylate], and evaluated its anticancer effects on human hepatocellular carcinoma (HCC) cells. IPD-196 effectively inhibited the phosphorylation of downstream PI3K effectors such as Akt, mTOR, p70S6K, and 4E-BP1, and its antiproliferative effect was more potent than that of sorafenib or LY294002. It also induced cell cycle arrest at the G0/G1 phase as well as apoptosis by increasing the proportion of sub-G1 apoptotic cells, and the levels of cleaved PARP, caspase-3, and caspase-9. Furthermore, it decreased the expression of HIF-1α and VEGF in Huh-7 cells, and inhibited tube formation and migration of human umbilical vein endothelial cells, which was confirmed by a Matrigel plug assay in mice. Taken together, IPD-196 exhibited its anticancer activity through disruption of the PI3K/Akt pathway that caused cell cycle arrest, apoptosis induction, and inhibition of angiogenesis in human HCC cells. We therefore suggest that IPD-196 may be a potential candidate drug for targeted HCC therapy.